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Abstract

Stressful experiences include major life events, trauma, and abuse and are sometimes re-
lated to the environment in the home, workplace, or neighborhood. Acute stress and chronic
can both have long-term consequences. Therefore, this study was carried out to investigate
cortisol, total testosterone and total homocysteine (tHcy) status in acute myocardial infarc-
tion (AMI). Thirty AMI patients were included and diagnosed based on clinical examina-
tion, laboratory investigations, electrocardiogram, angiography and other tests. The blood
samples were analyzed for cortisol, total testosterone and tHcy. Significantly increased levels
of serum cortisol and tHcy, and decreased level of total testosterone were noticed in the pa-
tients group as compared to control subjects. Whereas, we found positive and significant
correlation between cortisol : testosterone (C/T) ratio and tHcy, and mean blood pressure in
AMI patients. This study suggests that, some methods require which reduces the C/T ratio

and homocysteine levels may reduce the risk of AMI.
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Introduction

In Asian countries, cardiovascular diseases (CVD) are a
major public health problem. Despite the increase in CVD
mortality rate during the recent decade, over 40% of the
death are still caused by CVD in India [1, 2] Obesity, hy-
percholesterolemia, smoking and hypertension have been
recognized as major risk factors for cardiovascular dis-
eases; however, they do not fully explain the pathogenesis
and causality of these diseases. A new class of emerging
risk factor for cardiovascular diseases is homocysteine
plasma levels [3].

Neuroendocrine mechanisms are involved in the produc-
tion of social inequalities in coronary heart disease. Re-
duced variability in heart rate, indicating predominance of
sympathetic over parasympathetic activity, is linked with
adverse work characteristics and anxiety and separately
with increased risk of sudden death [4]. Depression,
which is linked with excessive production of glucocorti-
coids, predicts future coronary disease [5]. Cushing's syn-
drome is characterized by central obesity and increased
risks for hypertension, diabetes, and coronary disease.
Central obesity is linked with both of these degenerative
diseases and is a feature of low socioeconomic status. The
metabolic syndrome of central obesity, glucose intoler-
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ance, insulin resistance, lipoprotein disturbances, and re-
duced fibrinolysis, secondary to altered functioning of the
hypothalamic-pituitary-adrenocortical axis, may mediate
effects of the psychosocial environment on coronary risk
[6]. The challenge of a car driving simulation showed
that, consistent with a neuroendocrine conditioning effect,
low reactivity was linked with high self esteem. Assessed
by a standard psychometric method, self esteem was unre-
lated to cortisol concentration at baseline but was in-
versely related to the amount of increase during the chal-
lenge [7].

The contribution of stress to coronary heart disease
(CHD) risk has been investigated for many years, but
considerable disagreement remains about whether stress
influences CHD and, if so, the relative importance of this
compared with other CHD risk factors [8,9]. Our aim was
to assess the changes in serum concentrations of cortisol,
testosterone and homocysteine levels after AMI and to
evaluate the diagnostic utility of these parameters as early
non-invasive markers of stress.

Material and Methods

This study was carried out at Department of Biochemis-
try, Grant Medical College and Sir J. J. Group of Gov-
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ernment Hospitals, Mumbai. All participants completed a
medical history form and provided informed consent. The
presence of coronary heart disease at baseline was deter-
mined by the Rose questionnaire for myocardial infarc-
tion, the electrocardiogram results, and a self-reported
confirmation of heart disease diagnosed by a physician
[10]. Thirty (30) AMI patients were included in the pre-
sent study. All the AMI patients were diagnosed based on
clinical examination, laboratory investigations, electro-
cardiogram, angiography and other tests. The control
group consist of 30 normal healthy subjects, having age
ranging 20 to 65 years matched with the patients. All the
controls were symptom less on clinical examination.

Inclusion criteria were normal renal and liver function.
Exclusion criteria were use of medications (therapy in-
volving  Prednisolone,  Corticosteroid, S-adenosyl-
methionine, carbamazepine, phenytoin, 6-azauridine, an-
thopterin, antifolates, anticonvulsant agents, tamoxifen,
and theophylline), diabetes mellitus, cancer, anemia, and
systemic illness. The Institutional Ethical Committee at
the Grant Medical College and Sir J.J. Group of Govern-
ment Hospitals, Mumbai, India, approved the study.

Blood sample collection

Venous blood samples were collected in test tube with
aseptic precautions. After 2 hours of collections sample
was centrifuged at 3000 rpm for 5 minutes. Serum was
separated and collected in polythene tube with cork. The
sera with no sign of hemolysis used for the analysis of
cortisol, total testosterone and total circulating homocys-
teine (tHcy).

Biochemical Analysis

Serum cortisol estimated by the method of solid-phase,
competitive chemiluminescent enzyme immunoassay.
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[11]. Serum total testosterone concentration was evalu-
ated by solid-phase, competitive chemiluminescent en-
zyme immunoassay method [12]. Serum tHcy concentra-
tion was measured by competitive chemiluminescent en-
zyme immunoassay method [13]. We used fully auto-
mated enzyme amplified chemiluminescent immunoassay
based Immulite 1000 analyzer. Measurement of these
blood parameters by using commercial kits from Siemens
Medical Solutions Diagnostics, Los Angeles, CA, USA.

Statistical Analysis

Numerical variables were reported in terms of mean and
standard deviation. Statistical analysis of results was done
by normal “z’ test. In this analysis, variables showing p
value less than 0.05 and 0.001 were considered to be sta-
tistically significant and highly significant respectively.
Pearson correlation test was used to test.

Results

Demographic data of AMI patients such as age, weight,
body mass index (BMI), systolic blood pressure (SBP),
diastolic blood pressure (DBP) and mean blood pressure
(MBP) are significantly change (p< 0.05) as compared
with normal control group (Table 1).

Table 2 shows levels of serum cortisol, testosterone, ho-
mocysteine, and C/T ratio in healthy subjects and AMI
patients. Study group showed a significant (p<0.001) in-
crease in serum cortisol, homocysteine, and C/T ratio
whereas, significant (p<0.001) decrease in serum testos-
terone (p<0.001 as compared to control subjects.

Positive and significant (p < 0.001) correlations were ob-
served between levels of cortisol : testosterone ratio and
homocysteine, and MBP. (Table 3).

Table 1. Demographic data in controls and AMI patients.

Sr. No. Biochemical Parameters Control group AMI group
(n=30) (n=16)
1. Age (years) 54.3 £3.32 56.7 +2.27*
2. Weight (Kg) 65.8 £ 6.15 72.1+12.6*
3. BMI (Kg/m2) 23.7+2.24 29.6 + 4.45*
4, SBP (mm of Hg) 122 + 4.22 168 + 6.35*
5. DBP (mm of Hg) 80.7+£2.51 99.3 £ 5.54*
6. MBP (mm of Hg) 101 + 2.49 134 + 4.76*

The results were compared between control group and study group of AMI patients.
The values are presented in mean + S.D. *P < 0.05.
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Table 2. Serum cortisol, testosterone and C/T ratio in controls and AMI patients.

Sr.No. Biochemical Parameters Control group AMI group
(n=30) (n=16)

1. Cortisol (nmol/L) 253+81.6 1237+293**

2. Testosterone (nmol/L) 11.0+2.32 9.49+1.68**

3. Homocysteine (umol/L) 7.81+1.75 39.545.51**

4. C/T ratio 432+119 306+52.3**

The results were compared between control group and study group of AMI patients.
The values are presented in mean + S.D. **P < 0.001.

Table 3. Correlation of C/T ratio and Homocysteine, and mean blood pressure in patients with AMI.

Parameters r P

tHcy 0.899 <0.001
MBP 0.457 <0.001

Fig 1: Correlation between cortisol : testosterone ratio
and homocysteine in AM I patients
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Fig 2: Correlation between cortisol : testosterone ratio
and mean blood preesure in AM I patients.
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Discussion

Excessive cardiovascular reactivity to stress may have a
pathophysiological role in neurogenic hypertension [14].
In study group, age, weight, body mass index (BMI), sys-
tolic blood pressure (SBP), diastolic blood pressure
(DBP) and mean blood pressure (MBP) were showed sig-
nificant (p < 0.05) increase. The present study shows that
there was significant change in adrenal and cardiac func-
tions in patients with AMI.

Serum cortisol level was significantly increased (p<0.001)
in cases of AMI. Kumari et al [8] studied animal model of
stress-induced acceleration of atherosclerosis that pro-
vides scope for future studies into its etiol-
ogy/pathogenesis, the mechanisms through which stress
can increase disease risk are currently poorly understood.

Cortisol is the potential mediator between stress and car-
diovascular disease that has been most discussed in the
literature. Four small cross sectional studies suggested
that early-morning plasma cortisol levels correlate with
the degree of coronary artery disease detected on an-
giograms [15-17], but studies failed to find this associa-
tion [18]. There is limited additional evidence from stud-
ies comparing poorly characterized groups of patients
with various diseases (including cardiovascular disease)
with subjects without these diseases, which suggests that
blood cortisol levels may be related to cardiovascular dis-
ease [19]. Endogenous corticosteroid treatment has also
been associated with elevated cardiovascular disease risk
[20], and evidence from animal studies suggests detri-
mental effects on cardiovascular health of elevated corti-
sol [21].

Serum testosterone concentration was significantly
(p<0.001) decreased in AMI patients whereas cortisol :
testosterone ratio were significantly (p<0.001) increased
in our study group as compared with normal subjects.
Cortisol and testosterone secretion are interrelated. Acti-
vation of the hypothalamo-pituitary-adrenal axis not only
results in an elevation of adrenal corticosteroids but also
inhibits gonadotrophin secretion [22], which will result in
a secondary reduction of testosterone concentration in the
male. Therefore, decreased testosterone and increased C /
T ratio in AMI which corroborates with the other studies,
[23-27] is a useful proximal marker of processes that may
lead to increased risk of CVD.

Hyperhomocysteinemia, in such AMI patients was found
in our study might to be due to alteration of cardiac func-
tions. Homocysteine is a sulphur-containing amino acid
that results as an intermediary product of the methionine
degradation pathway. The folic acid and vitamin B12 or
B6 deficiencies can play a role as cofactors that increase

182

Mujawar/Patil/Daver

homocysteine levels. Additional studies have shown a
negative correlation between homocysteine levels and
folic acid and vitamin B12 and B6 plasma levels [28,29].
In this study we cannot estimate serum vitamin B. Several
studies have been performed to demonstrate association
between homocysteine levels and cardiovascular diseases
which corroborates with the work of Gravina-Taddei,
Yadav et al [3,31].

Better correlation between the cortisol : testosterone ratio
and homocysteine in overall AMI patients was statisti-
cally positive (r = 0.899) and significant (p < 0.001) were
observed (Figure 1). The correlation coefficient (r) Of
0.457 (p > 0.001) between the serum cortisol : testoster-
one ratio and MBP level was good (Figure 2). These cor-
relations were in agreement with the findings of Smith et
al [31].

We can conclude that biochemical screening such as cor-
tisol, testosterone and homocysteine is of paramount im-
portance in all AMI patients. This study suggests that,
some methods require which reduces the C/T ratio and
homocysteine levels may reduce the risk of AMI. On the
other hand, there is an absolute need for large studies de-
signed to answer the question as to whether adrenal dys-
function are associated with increased risk for CVD and
whether therapy of these disorders might influence car-
diovascular mortality. Further studies should help define
the role of genetic polymorphism in increased cortisol,
reduced testosterone and homocysteine metabolism en-
zymes and their role in AMI patents.
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